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FUEL SUPPLY SYSTEM FOR A GAS
BURNER ASSEMBLY

FIELD OF THE INVENTION

The present subject matter relates generally to gas burner
assemblies, and more particularly, to fuel supply systems for
supplying a mixture of fuel and air into gas burner assem-

blies.

BACKGROUND OF THE INVENTION

(Gas burners are commonly used on the cooktops of
household gas cooking appliances including e.g., range
ovens and cooktop appliances built into cabinetry. For
example, gas cooktops traditionally have at least one gas
burner positioned at a cooktop surface for use 1n heating or
cooking an object, such as a cooking utensil and 1ts contents.
(Gas burners generally include an orifice that directs a tlow
of gaseous fuel 1into a tuel chamber. Between the orifice and
the fuel chamber, the gaseous fuel entrains air, and the
gaseous fuel and air mix within the fuel chamber before
being 1gnited and discharged out of the fuel chamber through
a plurality of flame ports.

Normally aspirated gas burners rely on the energy avail-
able 1n the form of pressure from the fuel supplied to the gas
burner to enfrain air for combustion. Because the nominal
tuel pressure 1 households 1s relatively low, there 1s a
practical limit to the amount of primary air a normally
aspirated gas burner can entrain. Introducing a forced air
supply (such as a fan or blower) into a gas burner assembly
may increase the primary air supplied 1nto the fuel chamber
in a relatively quiet and cost eflective manner. However, 1n
the event that the forced air supply fails to provide suflicient
primary air for any reason, a fuel-rich mixture may be
combusted 1n the fuel chamber, thereby increasing the risk
of carbon monoxide exposure. Thus, conventional fuel sup-
ply systems including such forced air supply systems often
require costly or complicated flow sensors or flow sensing
schemes for regulating operation 1n the event of component
tailures.

Accordingly, a cooktop appliance including an improved
gas burner assembly with mmproved aeration would be
desirable. More particularly, a fuel supply system for a gas
burner assembly that increases the flow of primary air
without requiring costly and complex fail-salfe mechanisms
would be particularly beneficial.

BRIEF DESCRIPTION OF THE INVENTION

The present disclosure relates generally to a fuel supply
system for a gas burner assembly including a fuel supply, a
forced air supply, and an injection assembly positioned
proximate the gas burner assembly for providing a flow of
combustion air and fuel through an inlet into a fuel chamber.
A pressure controlled valve 1s operably coupled with the fuel
supply and the forced air supply, the pressure controlled
valve being configured for stopping the flow of fuel when a
pressure of the flow of combustion air drops below a
predetermined pressure, potentially indicating a malfunction
or failure of the forced air supply. Additional aspects and
advantages of the invention will be set forth 1 part in the
tollowing description, or may be apparent from the descrip-
tion, or may be learned through practice of the invention.

In one exemplary embodiment, a cooktop appliance
includes a top panel and a gas burner assembly positioned at
the top panel. The gas burner assembly includes a burner
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2

body defining a fuel chamber and a plurality of tlame ports,
the fuel chamber being in fluild communication with the
plurality of flame ports. A tuel supply system includes a fuel
supply for providing a flow of fuel through a fuel supply
conduit and a forced air supply for providing a flow of
combustion air through an air supply conduit. An 1njection
assembly 1s positioned proximate an 1nlet of the fuel cham-
ber, the injection assembly being 1n fluild communication
with the fuel supply conduit for recerving the tlow of fuel
and the air supply conduit for receiving the flow of com-
bustion air. A pressure controlled valve 1s operably coupled
with the fuel supply and the forced air supply, the pressure
controlled valve configured for stopping the tlow of fuel
when a pressure of the flow of combustion air drops below
a predetermined pressure.

In another exemplary embodiment, a fuel supply system
for a gas burner assembly 1s provided. The gas burner
assembly includes a burner body defining a fuel chamber
having an inlet. The fuel supply system includes a fuel
supply for providing a flow of fuel through a fuel supply
conduit and a forced air supply for providing a flow of
combustion air through an air supply conduit. An 1njection
assembly 1s positioned proximate the inlet of the fuel
chamber, the 1njection assembly being 1n fluid communica-
tion with the fuel supply conduit for receiving the flow of
fuel and the air supply conduit for receiving the tlow of
combustion air. A pressure controlled valve 1s operably
coupled with the fuel supply and the forced air supply, the

pressure controlled valve configured for stopping the tlow of
fuel when a pressure of the tlow of combustion air drops

below a predetermined pressure.

These and other features, aspects and advantages of the
present invention will become better understood with refer-
ence to the following description and appended claims. The
accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate embodiments
of the mvention and, together with the description, serve to
explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

A full and enabling disclosure of the present invention,
including the best mode thereof, directed to one of ordinary
skill 1n the art, 1s set forth 1n the specification, which makes
reference to the appended figures.

FIG. 1 provides a top view ol a cooktop appliance
according to an exemplary embodiment of the present
subject matter.

FIG. 2 provides a perspective view of a gas burner
assembly of the exemplary cooktop appliance of FIG. 1
according to an exemplary embodiment of the present
subject matter.

FIG. 3 provides an exploded perspective view of the
exemplary gas burner assembly of FIG. 2.

FIG. 4 provides a cross sectional view of the exemplary
gas burner assembly of FIG. 2.

FIG. 5 provides another cross sectional view of the
exemplary gas burner assembly of FIG. 2.

FIG. 6 provides a schematic view of a fuel supply system
for providing a flow of fuel to a gas burner assembly
according to an example embodiment of the present subject
matter.

FIG. 7 provides another schematic view of the exemplary
fuel supply system and gas burner assembly of FIG. 6
according to an example embodiment of the present subject
matter.
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Repeat use of reference characters in the present specifi-
cation and drawings 1s mtended to represent the same or
analogous features or elements of the present invention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

Reference now will be made 1n detail to embodiments of
the invention, one or more examples of which are illustrated
in the drawings. Fach example 1s provided by way of
explanation of the mnvention, not limitation of the mnvention.
In fact, 1t will be apparent to those skilled 1n the art that
vartous modifications and variations can be made in the
present invention without departing from the scope or spirit
of the invention. For instance, features illustrated or
described as part of one embodiment can be used with
another embodiment to yield a still further embodiment.
Thus, 1t 1s intended that the present invention covers such
modifications and variations as come within the scope of the
appended claims and their equivalents.

The present disclosure relates generally to a gas burner
assembly for a cooktop appliance 100. Although cooktop
appliance 100 1s used below for the purpose of explaining
the details of the present subject matter, one skilled in the art
will appreciate that the present subject matter may apply to
any other suitable consumer or commercial appliance. For
example, the exemplary gas burner assemblies described
below may be used on other types of cooking appliances,
such as ranges or oven appliances. Cooktop appliance 100 1s
used 1n the discussion below only for the purpose of expla-
nation, and such use 1s not intended to limit the scope of the
present disclosure 1n any manner.

FIG. 1 1llustrates an exemplary embodiment of a cooktop
appliance 100 of the present disclosure. Cooktop appliance
100 may be, e.g., fitted 1integrally with a surface of a kitchen
counter, may be configured as a slide-in cooktop umt, or
may be a part of a free-standing range cooking appliance.
Cooktop appliance 100 includes a top panel 102 that
includes one or more heating sources, such as heating
clements 104 for use 1n, e.g., heating or cooking. Top panel
102, as used herein, refers to any upper surface of cooktop
appliance 100 on which utensils may be heated and therefore
food cooked. In general, top panel 102 may be constructed
of any suitably rigid and heat resistant material capable of
supporting heating elements 104, cooking utensils, and/or
other components of cooktop appliance 100. By way of
example, top panel 102 may be constructed of enameled
steel, stainless steel, glass, ceramics, and combinations
thereof.

According to the illustrated exemplary embodiment, a
user interface panel or control panel 106 1s located within
convenient reach of a user of cooktop appliance 100. For this
exemplary embodiment, control panel 106 includes control
knobs 108 that are each associated with one of heating
clements 104. Control knobs 108 allow the user to activate
cach heating element 104 and regulate the amount of heat
input each heating element 104 provides to a cooking utensil
located thereon, as described in more detail below. Although
cooktop appliance 100 1s illustrated as including control
knobs 108 for controlling heating elements 104, it should be
understood that control knobs 108 and the configuration of
cooktop appliance 100 shown in FIG. 1 is provided by way
of example only. More specifically, control panel 106 may
include various mput components, such as one or more of a
variety of touch-type controls, electrical, mechanical or
clectro-mechanical mput devices including rotary dials,
push buttons, and touch pads.
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4

According to the illustrated embodiment, control knobs
108 are located within control panel 106 of cooktop appli-
ance 100. However, 1t should be appreciated that this loca-
tion 1s used only for the purpose of explanation, and that
other locations and configurations of control panel 106 and
control knobs 108 are possible and within the scope of the
present subject matter. Indeed, according to alternative
embodiments, control knobs 108 may instead be located
directly on top panel 102 or elsewhere on cooktop appliance
100, ¢.g., on a backsplash, front bezel, or any other suitable
surface ol cooktop appliance 100. Control panel 106 may
also be provided with one or more graphical display devices,
such as a digital or analog display device designed to
provide operational feedback to a user.

Operation of cooktop appliance 100 1s controlled by
clectromechanical switches or by a controller or processing
device 110 (FIG. 1) that 1s operatively coupled to control
panel 106 for user manipulation, e.g., to control the opera-
tion of heating elements 104. In response to user manipu-
lation of control panel 106, controller 110 operates the
various components of cooktop appliance 100 to execute
selected instructions, commands, or other features.

Controller 110 may include a memory and microproces-
sor, such as a general or special purpose microprocessor
operable to execute programming instructions or micro-

control code associated with appliance operation. The
memory may represent random access memory such as
DRAM, or read only memory such as ROM or FLASH. In
one embodiment, the processor executes programming
instructions stored in memory. The memory may be a
separate component from the processor or may be included
onboard within the processor. Alternatively, controller 110
may be constructed without using a microprocessor, €.g.,
using a combination of discrete analog and/or digital logic
circuitry (such as switches, amplifiers, integrators, compara-
tors, flip-flops, AND gates, and the like) to perform control
functionality instead of relying upon software. Control panel
106 and other components of cooktop appliance 100 may be
in communication with controller 110 via one or more signal
lines or shared communication busses.

According to the illustrated embodiment, cooktop appli-
ance 100 1s a gas cooktop and heating elements 104 are gas
burners, such as a gas burner assembly 120 described below.
As 1llustrated, heating elements 104 are positioned within
top panel 102 and have various sizes, as shown 1n FIG. 1, so
as to provide for the receipt of cooking utensils (i.e., pots,
pans, etc.) of various sizes and configurations and to provide
different heat inputs for such cooking utensils. In addition,
cooktop appliance 100 may include one or more grates 112
configured to support a cooking utensil, such as a pot, pan,
etc. In general, grates 112 include a plurality of elongated
members 114, e.g., formed of cast metal, such as cast 1ron.
The cooking utensil may be placed on the elongated mem-
bers 114 of each grate 112 such that the cooking utensil rests
on an upper surtace of elongated members 114 during the
cooking process. Heating elements 104 are positioned
underneath the various grates 112 such that heating elements
104 provide thermal energy to cooking utensils above top
panel 102 by combustion of fuel below the cooking utensils.

FIG. 2 1s a perspective view ol gas burner assembly 120.
FIG. 3 1s an exploded view of gas burner assembly 120.
FIGS. 4 and 5 are section views of gas burner assembly 120.
As an example, gas burner assembly 120 may be used in
cooktop appliance 100 (FIG. 1) as one of heating elements
104. However, 1t will be understood that, while described 1n
greater detail below 1n the context of cooktop appliance 100,
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gas burner assembly 120 may be used 1n or with any suitable
appliance 1n alternative example embodiments.

As may be seen 1n FIGS. 2 through 5, gas burner assembly
120 includes one or more burner bodies 122, which may
include for example, a first burner body 124, a second burner

body 126, and a third burner body 128. Burner bodies 122

generally define a first burner ring or stage 130 (e.g., a
primary burner) and a second burner ring or stage 132 (e.g.,
a boost burner). More specifically, first burner stage 130
generally includes a first plurality of flame ports 140 and a
first fuel chamber 142 which are defined by first burner body
124 and second burner body 126. Similarly, second burner

stage 132 generally includes a second plurality of flame
ports 144 and a second fuel chamber 146 which are defined
at least 1n part by first burner body 124.

(Gas burner assembly 120 may also include an air duct 150
and a cap 154. First plurality of flame ports 140 may be
defined on second burner body 126, e.g., at a circular outer
wall of second burner body 126. Similarly, second plurality
of flame ports 144 may be defined on first burner body 124,
¢.g., at a circular outer wall of first burner body 124. Second
tuel chamber 146 may be defined by 1nner surfaces of cap
154, air duct 150, and first burner body 124. First fuel
chamber 142 may be defined by inner surfaces of air duct
150, first burner body 124, and second burner body 126.
First fuel chamber 142 1s separate or independent from
second fuel chamber 146 within gas burner assembly 120.
Thus, first fuel chamber 142 1s not 1n flow communication
with second fuel chamber 146 within gas burner assembly
120. In addition, an air chamber 156 may be defined by
second burner body 126 and third burner body 128.

As may be seen in FIGS. 2 through 4, first plurality of
flame ports 140 may be positioned concentric with second
plurality of flame ports 144. Further, first plurality of flame
ports 140 (and first burner stage 130) may be positioned
below second plurality of flame ports 144 (and second
burner stage 132). Such positioning of first burner stage 130
relative to second burner stage 132 may improve combus-
tion of gaseous fuel when both stages 130, 132 are 1gnited.
For example, flames at first burner stage 130 may assist with
lighting gaseous fuel at second burner stage 132 due to the
position of first burner stage 130 below second burner stage
132.

According to the exemplary illustrated embodiment, first
burner stage 130 1s a normally aspirated burner that relies on
the energy available in the form of pressure from the fuel
supplied to the gas burner to entrain air for combustion. In
this regard, for example, as best shown in FIGS. 3 and 5 a
first orifice 160 1s positioned at, e.g., directly below and/or
concentric with, a Venturi inlet passage 162 on second
burner body 126. Ventur1 ilet passage 162 i1s i fluid
communication with first fuel chamber 142. Thus, gaseous
tuel from first orifice 160 may flow into first fuel chamber
142 through Venturi inlet passage 162. From first fuel
chamber 142, the mixture of gaseous fuel and air may tlow
through and be combusted at first plurality of flame ports
140. Thus, first plurality of flame ports 140 are 1n tlud
communication with first fuel chamber 142 such that the
mixture of gaseous fuel and air within first fuel chamber 142
1s tlowable through first plurality of flame ports 140. Venturi
inlet passage 162 assists with naturally aspirating first burner
stage 130. For example, Ventur1 inlet passage 162 may
increase a speed and/or decrease a pressure of gaseous fuel
flowing from first orifice 160 such that Ventur inlet passage
162 entrains air from air chamber 156 1nto Venturi inlet
passage 162.
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Similarly, for example, as best shown in FIGS. 3 through
5, an 1njection assembly 164 is positioned at, e.g., directly
below and/or concentric with, a second stage inlet passage
166 defined by third burner body 128. Second stage inlet
passage 166 1s 1 fluild communication with second fuel
chamber 146 such that gaseous fuel and combustion air from
injection assembly 164 may flow into second fuel chamber
146 through second stage inlet passage 166. From second
fuel chamber 146, the mixture of gaseous fuel and air may
flow through and be combusted at second plurality of flame
ports 144. Thus, second plurality of flame ports 144 are in
fluild communication with second fuel chamber 146 such
that the mixture of gaseous fuel and air within second fuel
chamber 146 1s flowable through second plurality of flame
ports 144. Second stage inlet passage 166 may define any
suitable shape or profile, e.g., similar to Ventur inlet passage
162, to assist with naturally aspirating second burner stage
132. An imjection assembly 164 will be described in further
detail below according to an exemplary embodiment of the
present subject matter.

Referring now to FIGS. 6 and 7, schematic views of gas
burner assembly 120 and a fuel supply system 200 will be
described according to an exemplary embodiment. For the
purpose of explanation, simplified renderings of gas burner
assembly 120 are illustrated 1n FIGS. 6 and 7. For example,
only first burner stage 130 and second burner stage 132 are
illustrated in schematic form 1n FIG. 6. In addition, FIG. 7
illustrates only second burner stage 132 for purposes of
illustration and simplified explanation. Similar reference
numerals may be used to refer to the same or analogous
features throughout the figures. In addition, although fuel
supply system 200 1s illustrated as being used with gas
burner assembly 120, 1t should be appreciated that fuel
supply system 200 as described herein may be used 1n any
suitable gas burner assembly and 1n any suitable cooktop
appliance.

In general, fuel supply system 200 1s configured for
selectively supplying gaseous fuel such as propane or natu-
ral gas to first burner stage 130 and second burner stage 132
to regulate the amount of heat generated by the respective
stages. In particular, fuel supply system 200 regulates the
output of both first and second burner stages 130, 132
depending upon the desired output of gas burner assembly
120 selected by a user of gas burner assembly 120, e¢.g.,
using control knob 108. Thus, first burner stage 130 1s
separate or independent from second burner stage 132, e.g.,
such that first burner stage 130 1s not 1n fluid communication
with second burner stage 132 within gas burner assembly
120. In such manner, gaseous fuel within gas burner assem-
bly 120 does not flow between first and second burner stages
130, 132.

As 1llustrated, gas burner assembly 120 may include a
burner body 202 (such as burner bodies 122) which gener-
ally defines a fuel chamber 204 (such as, for example, fuel
chambers 142 or 146) and a plurality of flame ports 206
(such as, for example, plurality of tlame ports 140 or 144).
In addition, burner body 202 also defines an inlet 208
through which the mixture of fuel and air may tlow 1nto fuel
chamber 204 for combustion at flame ports 206.

Referring still to FIGS. 6 and 7, fuel supply system 200
includes an injection assembly 210 positioned proximate
inlet 208 of fuel chamber 204. Injection assembly 210
(which may be the same as or similar to 1njection assembly
164) 1s used herein generally to refer to any device for
injecting a stream of fuel and/or air mnto fuel chamber 104.
For example, according to the illustrated embodiment, injec-
tion assembly 210 includes an air discharge orifice 212 that
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1s positioned proximate inlet 208 of fuel chamber 204 for
receiving a flow of combustion air (indicated by reference
numeral 214) and directing the tflow of combustion air 214
through 1nlet 208 1nto fuel chamber 204. Similarly, 1njection
assembly 210 includes a fuel discharge orifice 216 that is
positioned proximate inlet 208 of fuel chamber 204 for
receiving a tlow of tuel (indicated by reference numeral 218)
and directing the flow of fuel 218 through inlet 208 1nto fuel
chamber 204. In general, the flow of combustion air 214 and
the tlow of fuel 218 mix together to form a flow of aerated
tuel 220 (FIG. 7) within fuel chamber 204 for combustion.

As best 1llustrated in FIGS. 3 through 7, air discharge
orifice 212 and fuel discharge orifice 216 of injection
assembly 210 are separate nozzles or ijection ports that are
positioned adjacent each other and are oriented along an
axial direction A below inlet 208 of fuel chamber 204. In this
manner, mnjection assembly 210 1s configured for directing
the flow of combustion air 214 and the flow of fuel 218
directly ito fuel chamber 204 where the flows may be
turther mixed prior to combustion. However, 1t should be
appreciated that according to alternative embodiments,
injection assembly 210 could be a single nozzle for injecting
the two flows 214, 218 through the same orifice, may have
a dedicated mixing chamber to facilitate mixing prior to
injection, or may have any other suitable, size, configura-
tion, or orientation.

According to exemplary embodiments, any suitable
sources of fuel and air may be coupled injection assembly
210 for providing the flow of combustion air 214 and/or the
flow of fuel 218. Examples of such fuel and air supplies are
described below, but this description 1s not intended to limat
the scope of the present subject matter.

According to the illustrated embodiment of FIGS. 6 and
7, Tuel supply system 200 may include a single fuel supply
230, such as a natural gas supply line or a propane tank.
Gaseous fuel (e.g., natural gas or propane) 1s flowable from
the pressurized fuel supply 230 into a fuel supply conduit
232 which 1s fluidly coupled to fuel supply 230 for providing
the tlow of fuel 218. As 1llustrated, a secondary fuel supply
conduit 234 may be split oil of fuel supply conduit 232 at a
junction 236, e.g., via a plumbing tee, wye, or any other
suitable splitting device. As illustrated in FIG. 6, according
to an exemplary embodiment, secondary fuel supply conduit
234 may provide tuel for supporting operation of first burner
stage 130.

Referring again to FIG. 6, fuel supply system 200 further
includes a control valve 240 operably coupled to fuel supply
conduit 232 for selectively directing a metered amount of
tuel to gas burner assembly 120. More specifically, control
valve 240 includes a valve inlet 242 fluidly coupled with fuel
supply 230 and a valve outlet 244 flmidly coupled with fuel
supply conduit 232 for supplying gaseous fuel to injection
assembly 210, or more specifically, to fuel discharge orifice
216. According to the exemplary embodiment, control valve
240 1s operably coupled with control knob 108. In this
manner, a user of gas burner assembly 120 may control the
flow of fuel 218 passing through tuel supply conduit 232.

Referring again to FIGS. 6 and 7, fuel supply system 200
includes a forced air supply 250 which 1s generally config-
ured for providing the flow of combustion air 214 to
injection assembly 210 for use as primary combustion air. In
this regard, for example, fuel supply system 200 includes an
air supply conduit 252 that provides fluid communication
between forced air supply 250 and injection assembly 210,
or more specifically, air discharge orifice 212. According to
an exemplary embodiment, forced air supply 250 may be
located remotely from gas burner assembly 120, such as
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proximate control panel 106 of cooktop appliance 100, and
may be operably coupled with injection assembly 210
through air supply conduit 252.

According to the 1llustrated embodiment, forced air sup-
ply 250 1s a fan or an air pump, such as an axial or
centrifugal fan. However, 1t should be appreciated that
forced air supply 250 may be any other device suitable for
urging a flow of combustion air, such as an air compressor
or a centralized compressed air system. Forced air supply
250 may be configured for supplying the tlow of combustion
air 214 at any suitable pressure above atmospheric pressure,
such as two times, five times, or greater than ten times
atmospheric pressure.

In addition, a source entrainment air 260 may be provided
between 1njection assembly 210 and inlet 208 of fuel cham-
ber 204 such that the flow of aerated fuel 220 may entrain
additional air (as indicated by reference numeral 260 1n FIG.
7) before entering inlet 208. For example according to the
illustrated embodiment, the space between 1njection assem-
bly 210 and inlet 208 1s open to ambient air or otherwise in
fluid communication with and air chamber or supply such
that the tlow of aerated fuel 220 may entrain additional air
260 as 1t enters inlet 208. The resulting tflow of aerated fuel
220 may have an improved ratio of air for improved com-
bustion generating a shorter, tighter, and more stable tflame
from flame ports 206.

Forced air supply 250 may be configured for operating
whenever the flow of fuel 218 is detected or may be directly
coupled to control knob 108 and may operate accordingly.
Other types, positions, and configurations of forced air
supply 250 are possible and within the scope of the present
subject matter. Notably, by using forced air supply 250 to
provide the tlow of combustion air 214 not only increases
primary combustion air, but also increases the entrainment
of air (e.g., entrainment air 260) that 1s provided to fuel
chamber 204. Thus, fuel supply system 200 can provide the
flow of aerated fuel 220 into gas burner assembly 120 at a
higher air-to-fuel ratio for improved combustion.

Notably, it may be desirable to regulate the tlow of fuel
218 1n the event of a failure of forced air supply 250, e.g.,
to prevent the flow of a tuel-rich mixture into fuel chamber
204. In this regard, for example, 1f forced air supply 250 fails
to provide the flow of combustion air 214 for any reason,
¢.g., a fan failure, the flow of aerated fuel 220 into fuel
chamber will rely solely on the entrainment air 260 and may
result 1n a fuel-rich mixture. The fuel-rich mixture may
generate a significant amount of carbon monoxide when
combusted, and the potential for carbon monoxide exposure
in such systems often necessitates the use of complicated
sensors, tlow sensing schemes, or other failure detection
mechanisms for ensuring safe operation.

Therefore, according to the illustrated embodiment, fuel
supply system 200 further includes a shutofl valve 270
which 1s generally configured for shutting down or reducing
the tflow of fuel 218 1n the event of a failure of forced air
supply 250. In this regard, for example, shutoil valve 270
may be operably coupled to fuel supply conduit 232 for
regulating the flow of fuel 218 and fluidly coupled to forced
air supply 250 through an air detection conduit 272 for
sensing a pressure, tlow rate, or other suitable parameter of
the flow of combustion air 214.

Shutofl valve 270 may be any suitable type of valve that
senses the flow of combustion air 214 and may regulate the
flow of fuel 218. For example, according to the 1llustrated
embodiment, shutoil valve 270 1s a pressure controlled valve
that 1s operably coupled with fuel supply 230 and forced air
supply 250, and 1s configured for stopping the tflow of fuel
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218 when a pressure of the flow of combustion air 214 drops
below a predetermined pressure. The predetermined pres-
sure may be selected by a user, may be associated with a
specific condition or event, may be selected to correspond to
an operating condition of fuel supply system 200, or may be
determined 1n any other suitable manner.

According to an exemplary embodiment, the predeter-
mined pressure 1s a minimum combustion air threshold
pressure, 1.e., the pressure generated by a properly operating,
torced air supply 250 for generating a flow of combustion air
214 for desired combustion. In other words, 1t forced air
supply 250 fails to provide a tlow of combustion air 214
suitable to support operation of gas burner assembly 120,
shutofl valve 270 may sense the low pressure associated
with the flow of combustion air 214 and stop the flow of fuel
218. For example, the predetermined pressure may be any
suitable pressure above atmospheric pressure, such as two
times, five times, or greater than ten times atmospheric
pressure.

Notably, fuel supply system 200 described above may
provide several additional advantages relative to conven-
tional fuel supply systems for a gas burner assembly, such as
gas burner assembly 120. For example, forced air supply
250 may provide primary combustion air and increase the
entrainment of additional air for improved combustion. In
addition, shutofl valve 270 may be used to ensure sale
operation of gas burner assembly 120, e¢.g., by stopping the
flow of fuel 218 1n the event the flow of combustion air 214
drops below some predetermined suitable level. Other ben-
cfits and advantages of the present subject matter will be
apparent to those skilled in the art.

This written description uses examples to disclose the
invention, including the best mode, and also to enable any
person skilled in the art to practice the invention, including
making and using any devices or systems and performing,
any 1ncorporated methods. The patentable scope of the
invention 1s defined by the claims, and may include other
examples that occur to those skilled 1n the art. Such other
examples are intended to be within the scope of the claims
if they include structural elements that do not differ from the
literal language of the claims, or 1f they include equivalent
structural elements with nsubstantial differences from the
literal languages of the claims.

What 1s claimed 1s:

1. A cooktop appliance, comprising:

a top panel;

a gas burner assembly positioned at the top panel, the gas
burner assembly comprising a burner body defining a
fuel chamber and a plurality of flame ports, the fuel
chamber being 1n fluid communication with the plural-
ity of flame ports; and

a fuel supply system comprising:

a Tuel supply for providing a tlow of fuel through a fuel
supply conduit;

a forced air supply for providing a flow of combustion
air through an air supply conduit;

an 1njection assembly positioned proximate an inlet of
the fuel chamber, the injection assembly being in
fluid communication with the fuel supply conduit for
recerving the flow of fuel and the air supply conduit
for receiving the flow of combustion air; and

a pressure controlled valve operably coupled with the
tuel supply and the forced air supply, the pressure
controlled valve configured for stopping the flow of
fuel when a pressure of the tlow of combustion air
drops below a predetermined pressure independent
of a fuel pressure of the flow of fuel.
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2. The cooktop appliance of claim 1, wherein the forced
air supply 1s an air pump or an air Compressor.

3. The cooktop appliance of claim 1, wherein the forced
air supply 1s located remotely from the gas burner assembly
or proximate a control panel of the cooktop appliance.

4. The cooktop appliance of claim 1, wherein the prede-
termined pressure 1s less than a minimum combustion air
threshold pressure.

5. The cooktop appliance of claim 1, wherein the prede-
termined pressure 1s substantially equal to an atmospheric
pressure.

6. The cooktop appliance of claim 1, wherein the 1njection
assembly comprises:

an air discharge orifice positioned proximate the inlet of
the fuel chamber for directing the flow of combustion
air into the fuel chamber; and

a fuel discharge orifice positioned proximate the inlet of
the fuel chamber for directing the flow of fuel into the
fuel chamber.

7. The cooktop appliance of claim 6, wherein the fuel
discharge orifice and the air discharge orifice are positioned
adjacent each other and are oriented along a vertical direc-
tion below the inlet of the fuel chamber.

8. The cooktop appliance of claim 1, comprising:

a control valve comprising a valve inlet 1n fluid commu-
nication with the fuel supply and a valve outlet 1n fluad
communication with the fuel supply conduit, the con-
trol valve being configured for regulating the flow of
fuel to the fuel supply conduit.

9. The cooktop appliance of claim 8, comprising a control
knob operably coupled to the control valve and being
rotatable for controlling the position of the control valve.

10. The cooktop appliance of claim 1, wherein a source of
entrainment air 1s positioned between the fuel discharge
orifice and the inlet of the fuel chamber such that the tlow
of fuel entrains additional air before entering the inlet of the
fuel chamber.

11. The cooktop appliance of claim 1, wherein the fuel
chamber 1s a first fuel chamber and the plurality of flame
ports 1s a first plurality of flame ports, the burner body of the
gas burner assembly further defining:

a second fuel chamber in fluild communication with the

fuel supply; and

a second plurality of flame ports, the second fuel chamber
being in fluid commumication with the second plurality
of flame ports.

12. The cooktop appliance of claim 11, wherein the first
plurality of tflame ports 1s positioned concentric with and
below the second plurality of flame ports.

13. A fuel supply system for a gas burner assembly, the
gas burner assembly comprising a burner body defining a
fuel chamber having an 1inlet, the tuel supply system com-
prising;:

a fuel supply for providing a flow of fuel through a fuel

supply conduit;

a Tforced air supply for providing a tlow of combustion air
through an air supply conduait;

an 1njection assembly positioned proximate the inlet of
the fuel chamber, the injection assembly being 1n fluid
communication with the fuel supply conduit for receiv-
ing the flow of fuel and the air supply conduit for
receiving the tlow of combustion air; and

a pressure controlled valve operably coupled with the fuel
supply and the forced air supply, the pressure controlled
valve configured for stopping the flow of fuel when a
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pressure of the flow of combustion air drops below a
predetermined pressure independent of a fuel pressure
of the flow of fuel.

14. The fuel supply system of claim 13, wherein the
forced air supply 1s an air pump or an air compressor.

15. The fuel supply system of claim 13, wheremn the
torced air supply is located remotely from the gas burner
assembly or proximate a control panel of a cooktop appli-
ance.

16. The fuel supply system of claim 13, wheremn the
predetermined pressure 1s less than a minimum combustion
air threshold pressure.

17. The fuel supply system of claim 13, wherein the
predetermined pressure 1s substantially equal to an atmo-
spheric pressure.

18. The fuel supply system of claim 13, wherein the
injection assembly comprises:

an air discharge orifice positioned proximate the inlet of

the fuel chamber for directing the flow of combustion
air into the fuel chamber; and

a fTuel discharge orifice positioned proximate the inlet of

the fuel chamber for directing the flow of fuel into the
fuel chamber.

19. The fuel supply system of claim 18, wherein the fuel
discharge orifice and the air discharge orifice are positioned
adjacent each other and are oriented along a vertical direc-
tion below the inlet of the fuel chamber.

20. The fuel supply system of claim 13, wherein a source
ol entrainment air 1s positioned between the tuel discharge
orifice and the inlet of the fuel chamber such that the flow
of fuel entrains additional air before entering the inlet of the
tuel chamber.
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